Menadione-induced DNA damage in a human tumor cell line.
The nature and extent of menadione (MD)-induced DNA damage were explored using the human breast cancer cell line MCF-7. Concentration-dependent single-strand (ss) and double-strand (ds) DNA breaks were detected in MD-treated MCF-7 cells using the alkaline- and neutral-elution techniques, respectively. The repair of ss and ds DNA breaks was extensive but not complete after a 6-hr incubation in drug-free medium. Evidence was found for the production of DNA interstrand cross-links in MCF-7 cells treated with the bifunctional alkylating agent, mitomycin C, but not for cells treated with MD. Exposure of MCF-7 cells to etoposide (VP-16), mitoxantrone and camptothecin resulted in the detection of significant amounts of protein-linked DNA breaks, whereas none were found in MD-treated cells. These results support the proposition that MD-induced DNA damage is not likely to be mediated via topoisomerases, nor do significant amounts of protein-linked DNA form in MD-treated cells. Thus, MD serves as a good model for examination of the role of the quinone moiety in DNA damage in relation to redox cycling. Future studies directed at elucidation of the biochemical determinants mediating formation of reactive oxygen species effecting the MD-induced DNA damage are necessary and underway.